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ABSTRACT
The	 persistence	 of	 pesticide	 residues	 in	 food	 and	 environment	 determined	UN	 institutions	 to	 track	 their	
presence	and	establish	rules	of	tolerance	in	foodstuffs	of	animal	origin.	Pesticide	use	leads	to	their	presence	as	
residue	in	foods.	The	research	objectives	were	to	establish	the	level	of	organo-chlorine	pesticides	in	raw	milk	and	
their	evolution	during	the	process	of	obtaining	pressed	cheese.
Keywords: organochlorine pesticides, α-hexachlorocyclohexane, β-hexachlorocyclohexane, γ-hexachlorocyclo-
hexane, hard cheese.
INTRODUCTION
Pesticide	residues	 in	milk	and	milk	products	
indicates	the	level	of	the	exposure	of	humans	who	
consume	these	foods	(Enache	et	al.,	1994,	Stănescu	
et	al.,	2010).
Organo-chlorines	are	the	most	feared	insecti-cides of all pesticides that contaminate the 
environment.	They	have	two	special	features	which	
make	 them	 harmful	 in	 relation	 to	 food	 hygiene.	
These	 are:	 chemical	 stability	 in	 the	 environment	
and	in	animal	and	vegetable	organisms	and	lipo-
solubility	 which	 influences	 their	 distribution,	uneven retention in tissues and removal from 
organisms.	 Food	 processing	 does	 not	 destroy	
the	 organo-chlorine	 pesticides.	 Pasteurizing	 or	
sterilizing	milk	at	115ºC	for	20	minutes	does	not	
modify	 organic	 chlorine	 residue	 quantitatively	
(Enache	et	al.,	1994).	
Pollution	of	milk	with	organo-chlorine	arises	
from	contaminated	feed	or	anti-parasite	treatments	
applied	 to	animals	and	shelters.	Organo-chlorine	
pesticides	end	up	 in	 the	milk-producing	animals,	
mainly	 through	 their	 digestive	 systems.	 Milk	
processing	for	various	types	of	cheeses,	including	
the	 large	period	of	 ripening,	does	not	essentially	
modify	the	initial	concentration	of	organo-chlorine	
pesticides	(Bondoc,	2007).
AIMS AND OBJECTIVES
The	 aim	 of	 this	 study	was	 to	 determine	 the	
level	of	pesticide	contamination	of	milk	and	of	the	
pressed	 cheese	 obtained	 from	 it.	 Three	 organo-
chlorine	pesticides,	with	higher	 incidence	 in	raw	
milk,	 were	 monitored:	 α-hexachlorocyclohexane	
(α-HCH),	 β-hexachlorocyclohexane	 (β-HCH)	 and	
γ-hexachlorocyclohexane	(γ-HCH).
MATERIALS AND METHODS
Sixty	 milk	 samples	 and	 60	 cheese	 samples	
were	 analysed	 for	 organo-chlorine	 pesticides	
residue.	 The	 gas	 chromatographic	 AOAC	method	
was	 used	 (Association	 of	 Official	 Analytical	
Chemists).
RESULTS AND DISCUSSION
The	 test	 results	 of	 the	 incidence	 of	 organo-
chlorine	 pesticides	 in	 raw	milk	 are	 presented	 in	
Table	1	and	in	Dalia	type	pressed	cheese	in	Table	2.
α -HCH,	for	the	conforming	milk	(n	=	50),	had	
an	 average	 (X 	 ±	 Xs )	 of	 0.00198	 ±	 0.0001471	
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ppm.	The	determined	values	  ranged	between	0.0	
and	 0.004	 ppm.	α -HCH,	 for	 the	 non-conforming	
milk	(n	=	10),	had	an	average	(X 	±	 Xs )	of	0.006	
±	0.0004216	ppm.	The	determined	values	 ranged	
between	0.005	and	0.009	ppm.
β-HCH,	for	the	conforming	milk	(n	=	39),	had	an	
average	(X 	±	 Xs )	of	0.001846	±	0.0001248	ppm.	
The	determined	values	 ranged	between	0.001	and	
0.003	 ppm.	 β-HCH,	 for	 the	 non-conforming	milk	
(n	=	21),	 had	an	average	 (X 	 ±	 Xs )	of	0.004524	
±	0.0001483	ppm.	The	determined	values	 ranged	
between	0.004	and	0.006	ppm.
γ-HCH (Lindan),	 for	 the	 conforming	
milk	 (n	 =	 58),	 had	 an	 average	 (X 	 ±	 Xs )	 of	
0.004276	 ±	 0.0003362	 ppm.	 The	 determined	values  ranged	 between	 0.0	 and	 0.008	 ppm.	 
γ-HCH (Lindan),	for	the	non-conforming	milk	(n	=	
2),	had	a	value	of	0.009	ppm.
The	values	 recorded	 in	pressed	 cheese	were	
between	0.0	and	0.0250	ppm	for	α	-HCH,	between	
0.0050	 and	 0.0300	 for	 β	 -HCH	 and	 between	 0.0	
and	0.0500	for	γ	–HCH.
Analysing	 the	 values	 of	 organo-chlorine	
pesticides	 in	 pressed	 cheese,	 a	 concentration	 in	
the	dry	matter	of	the	cheese	was	observed,	but	it	
does	not	exceed	 the	maximum	 limit,	however,	 in	
the	case	of	milk,	16.7%	(10	samples)	 for	α-HCH,	
35%	(21	samples)	for	β-HCH	and	3.3%	(2	samples)	
and	for	γ-HCH	exceeded	the	maximum	limit.	The	
α-HCH	concentration	increases	from	0.00265	ppm	
in	 milk	 to	 0.01178	 ppm	 in	 pressed	 cheese,	 the	
β-HCH	concentration	increases	from	0.00278	ppm	
in	milk	to	0.01383	ppm	in	pressed	cheese	and	the	
γ-HCH	concentration	increases	from 0.00443	ppm	
in	milk	to	0.02067	ppm	in	pressed	cheese.
Very	significant	statistical	differences	***	(p	<	
0.0001)	were	recorded	between	samples	for	each	
of	the	organo-chlorine	pesticides	investigated.
CONCLUSION
During	the	processing	of	milk	into	pressed	cheese	
the	 concentration	 of	 organo-chlo	rine	 pesticides	
increases	for	α-HCH	-	4.4	times,	for	β-HCH	-	5	times,	and	for	 
γ-HCH	 -	 4.7	 times	 but	 these	 values	 do	 not	 ex-
ce	ed	 the	 maximum	 permissible	 norms	 of	 to-
le	ran	ce	 in	 pressed	 cheese	 (0.1	 ppm for 
α-HCH,	 0.075	 ppm	 for	 β-HCH	 and	 0.2	 ppm for 
γ-HCH	according	ANSVSA	Order	38/2007).
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Table 1.	Statistical	analysis	of	organo-chlorine	pesticides	detected	in	raw	milk
Parameter Samples
Minimum	value,ppm Maximum	value,ppm X 	±	 Xs ,	ppm Coefficient	of	variation,	%
α-HCH
50	(c) 0.0 0.0040 0.00198	±	0.0001471 52.52
10	(n) 0.0050 0.0090 0.0060	±	0.0004216 22.22
β-HCH
39	(c) 0.0010 0.0030 0.001846	±	0.0001248 42.21
21	(n) 0.0040 0.0060 0.004524	±	0.0001483 15.02
γ-HCH	
(Lindan)
58	(c) 0.0 0.0080 0.004276	±	0.0003362 59.87
2	(n) 0.0090 0.0090 0.0090 -
Note:	c	–	conforming	milk;		n	–	non-conforming	milk
Table 2.	Statistical	analysis	of	organo-chlorine	pesticides	detected	in	Dalia	type	hard	cheese
Parameter Samples
Minimum	value,ppm Maximum	value,ppm X 	±	 Xs ,	ppm Coefficient	of	variation,	%
α-HCH 60 0.0 0.0250 0.01178	±	0.0008865 58.28
β-HCH 60 0.0050 0.0300 0.01383	±	0.0009243 51.76
γ-HCH	(Lindan) 60 0.0 0.0500 0.02067	±	0.001885 70.64
